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Description
BACKGROUND

[0001] Many electrostatic printing systems generate a
latent electrostatic image on a photoconductor member
and develop thereon a toner image that is transferred,
either directly or indirectly, to a media. Toner may be
transferred electrostatically to the photoconductor mem-
ber from a developer unit.

[0002] Some electrostatic printing systems may use a
dry toner powder, whereas other printing systems, such
as liquid electro-photographic (LEP) printing systems
may use a liquid toner.

US 2009/231604 A1 describes an image forming appa-
ratus and method. The apparatus having an image form-
ing unit capable of forming a gradation image. US
2009/303556 A1 describes color management in which
an input source color is converted into virtual intermedi-
ate CMYK separation signals, which are transformed into
4+ separation signals, such as for a 6-color print engine.
JP 2004 058624 A describes image processing four color
separations, Y, M, C, K to further separate M and C to
form six color separations Y, M, C, K, Lm and Lc. US
2009/110422 A1 describes an image forming apparatus
which detects a density of an image to be printed and
adjusts a toner supply amount and a developing bias
based on the detected density.

BRIEF DESCRIPTION

[0003] Examples will now be described, by way of non-
limiting example only, with reference to the accompany-
ing drawings, in which:

Figure 1 is a block diagram of a printing system ac-
cording to one example;

Figure 2 is a block diagram of a printing system ac-
cording to one example;

Figure 3 is a flow diagram outlining a method of op-
erating a printing system according to one example;
Figure 4 is an example lookup table according to one
example;

Figure 5is an example lookup table according to one
example;

Figure 6 is an example lookup table according to one
example; and

Figure 7 is a flow diagram outline a method of cali-
brating a printing system according to one example.

DETAILED DESCRIPTION

[0004] The presentinvention is defined by the append-
ed claims. The examples and description below make
reference generally to liquid electro-photographic (LEP)
printing systems. Such printing systems electrostatically
transfer liquid toner to a photoconductor member for on-
ward transfer to a media. However, the techniques de-
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scribed herein may also apply, with appropriate modifi-
cations, to other electrostatic printing systems, such as
dry toner printing systems.

[0005] Digital images to be printed are generally gen-
erated in an additive color space, such as an RGB (red,
green, blue) color space. Digital images may have sub-
stantial color depth, meaning that each image pixels may
represent any of a large number of colors. For example,
in digital image having 32 bit color depth each image
pixel may represent one of over 16 million colors.
[0006] Printers, on the other hand, operate in a sub-
tractive color space, such as a CMYK (cyan, magenta,
yellow, black) color space. Furthermore, printers gener-
ally have a very low color depth. For example, most print-
ers are able to either print a dot of color at particular
location on a media or not to print a dot of color at that
location.

[0007] Before adigital image can be printed the image
has to be converted into the color space of the printer
that is going to print the image.

[0008] A typical color LEP printer may be provided in
afour process color (CMYK) configuration, allowing print-
ed marks of cyan (C), magenta (M), yellow (Y), and black
(K) to be selectively made.

[0009] Accordingly, animage to be printed ona CMYK
printer is processed to generate separate images, each
representing a single one of the C, M, Y, and K color
channels. These images are referred to as color sepa-
rations. Techniques for converting an image from one
color space to another are widely known.

[0010] To generate grey scales, or shades, halftoning
techniques may be used. Halftoning enables continuous
tones to be represented in a printed image. Halftoning
techniques may vary the space between printed marks
(frequency modulation halftoning), and/or the size of
printed marks (amplitude modulation halftoning) to ena-
ble a large range of continuous tones to be represented.
However, lights tones are represented by using a low
density of printed marks, which can lead to individual
printed marks becoming visible and being perceived as
grainy. This may often be the case with some photo-
graphic images. Printed images exhibiting graininess
may be perceived as being low quality. Each color sep-
aration may use a different halftone screen, for example
at a unique halftone screen angle.

[0011] To reduce graininess in printed images addi-
tional light colored toners, such as light cyan (c), and light
magenta (m), may be included in a six color toner (Cc-
MmYK) configuration. In some examples light black toner
may also be used. Light colored toners may typically have
a color density of about 30% to 70% that of a standard
colored toner. Use of light colors enables light tones to
be represented using a higher density of light-colored
printed marks than is possible when using base (i.e. non-
light) colors. This has the effect of reducing perceived
graininess, and may hence improve the perceived quality
of a printed image.

[0012] Inother configurations additional spot color ton-
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ers may be included, such as orange, and green, or other
colors such as specific Pantone™ colors. In other con-
figurations non-colored toners may also be included,
such as transparent toner. Herein, however, use of the
term ’colored toners’ may encompass non-colored ton-
ers.

[0013] LEP printing systems comprise at least one de-
veloper unit to transfer, or develop, liquid toner from the
developer unit to a photoconductor member on which a
latent electrostatic image has been generated. In a
CMYK configuration, an LEP printer may comprise four
developer units, one for each of C, M, Y, and K colored
toners. The photoconductor member may be referred to
as a photo imaging plate (PIP), although it may be in the
form of a drum or belt.

[0014] Adeveloperunitis configured to generate toner
images at 100% color density, such that a printed toner
image accurately represents an intended color. For ex-
ample, a black developer unit is configured to generate
black images having 100% color density, a cyan devel-
oper unit is configured to generate cyan images having
100% color density, and so on.

[0015] InLEP printing systems, the thickness of a toner
image has to be precisely controlled, since even small
variations in this thickness may affect its optical density,
and hence may adversely affect color accuracy of a print-
edimage. Since the thickness of a tonerimage generated
by a developer unit is based on the electrical potential
between the developer unit and the charged portions of
the PIP, color accuracy may be ensured by carefully
choosing the developer voltage.

[0016] Each developer unit has an associated target
developer voltage which may, in some examples, be in
the range of about -450 to -500V. In other examples,
however, the developer voltage may be in a different
range. To ensure color accuracy, a precise base devel-
oper voltage within the target developer voltage range
may be determined for each developer unit following a
suitable color calibration operation. For example, a color
calibration operation may consist of printing multiple color
patches using various developer voltages within the tar-
get developer range. The printed color patch that best
represents the intended color is determined, for example
either manually or using a spectrophotometer, and the
corresponding developer voltage that was used to print
the chosen color patch is selected as the base developer
voltage and is used in all subsequent printing operations
by that developer unit. Each developer unit may have a
different base developer voltage. Such a color calibration
may be performed periodically by a printing system.
[0017] Examples described herein provide a printing
system that is able to print toner images of colors not
present in the printing system. For example, examples
described herein enable a CMYK printing system to op-
erate as a CcMmYK printing system, without the pres-
ence of light cyan or light magenta toners.

[0018] Furthermore, as described further below, exam-
ples described herein provide a printing system that is
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able to generate toner images at varying levels of color
density, from a single developer unit. For example, ex-
amples described herein may provide a printing system
to generate toner images at one or more of 25%, 50%,
75%, and 100% color density. In other examples a print-
ing system may be provided to generate toner images at
any suitable color density less than 100%.

[0019] Other examples described herein may provide
a printing system to generate thicker toner images than
toner images calibrated to provide 100% color density.
This may allow the generation of toner images having
increased opacity.

[0020] Referring now to Figure 1 there is shown a sim-
plified illustration of a liquid electro-photographic (LEP)
printing system 100 according to one example. The print-
ing system 100 comprises a photoconductor member
102. In the example shown the photoconductor member
102 is in the form of a drum, although in other examples
the photoconductor member 102 may have a different
form, such as a continuous belt or any other suitable form.
In operation the photoconductor member 102 rotates in
the direction shown by the arrow.

[0021] A charging unit 104 is provided to generate a
substantially uniform electrical charge on surface of the
photoconductor member. In one example the generated
electrical charge may be in the range of about 800 to
1100 V.

[0022] An imaging unit 106 is provided to selectively
dissipate electrical charge on the photoconductor mem-
ber 102 by selectively emitting light onto the surface of
the photoconductor member 102. In one example the
imaging unit 106 includes at least one laser. The imaging
unit selectively dissipates charge in accordance with an
image to be printed, or more precisely, in accordance
with an image that represents a single color separation,
or single color channel, of the image to be printed.
[0023] The imaging unit thus creates a latent electro-
static image on the surface of the photoconductor mem-
ber 102 that comprises charged areas and non-charged
areas that correspond to portions of the image that are
to receive toner, and portions of the image that are not
to receive toner.

[0024] A developer unit 108 is provided to electrostat-
ically transfer liquid toner stored within the developer unit
108 to the surface of the photoconductor member 102 in
accordance with the latentimage thereon. The liquid ton-
er may comprise charge directors. Once an image has
been developed on the photoconductor member 102 the
image may be electrostatically transferred to an interme-
diate transfer member 110 for onward transfer, under
pressure from an impression roller 114, to a media 112.
In other examples the image developed on the photo-
conductor member 102 may be transferred directly to a
media without the use of an intermediate transfer mem-
ber 110.

[0025] In some examples a cleaning unit 116 may be
provided to remove any traces of toner remaining on the
surface of the photoconductor member 102 after transfer
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of the image to the intermediate transfer member 110 or
after direct transfer to a media, as well as to dissipate
any residual electrical charges on the surface of the pho-
toconductor member 102.

[0026] It should be noted that, depending on the size
of the photoconductor member 102 and the size of the
image to be printed a latent image corresponding to just
a portion of the image to be printed may be present on
the photoconductor member 102 at any one time.
[0027] In the example shown in Figure 1 a single de-
veloper unit 108 is provided. In other examples, such as
that shown in Figure 2, a printing system 200 may com-
prise multiple developer units, for example one for each
of the colored toners the printing system is configured to
operate with.

[0028] Each developer unit may be retractably en-
gageable, such that each developer unit may engage
with the photoconductor member 102 to apply toner to
the photoconductor member 102 when a latent image of
a corresponding color separation is generated on the
photoconductormember 102. For example, when a latent
image of a cyan color separation is generated on the
photoconductor member 102, a developer unit contain-
ing cyan toner is engaged with the photoconductor mem-
ber 102, whilst any other developer units are in a retracted
position.

[0029] Where multiple developer units are present in
the printing system 100 the printing system may operate
in a so-called multi-shot mode.

[0030] In a multi-shot mode, the printing system ob-
tains images representing different color separations of
an image to be printed. The printing system then gener-
ates a single latentimage representing one of those color
separations on the PIP 102 and develops an image on
the PIP 102 using a corresponding developer unit. The
developed image is then transferred, either directly or
indirectly, to a media. The process is then repeated for
a different color separation using a different developer
unit, until each of the appropriate color separations have
been transferred to a media.

[0031] Inone example, where multiple developer units
are presentin the printing system 100 the printing system
may operate in a co-called one-shot mode.

[0032] Inaone-shot mode, the printing system obtains
images representing different color separations. The
printing system then generates a single latentimage rep-
resent one of those color separations on the PIP 102 and
develops an image on the PIP using a corresponding
developer unit. The developed image is then transferred
to an intermediate transfer member 110. The process
may then be repeated for a different color separation us-
ing adifferent developer unit, until each of the appropriate
color separations have been transferred to the interme-
diate transfer member 110. All of the generated images
may then be transferred to a media 112 on the impression
roller 114 in a single transfer.

[0033] Theoperation ofthe printing system is generally
controlled by a printer controller 118. The printer control-
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ler 118 comprises a processer 120, such as microproc-
essor, coupled to a memory 122 through an appropriate
communications bus (not shown). The memory 122
stores developer unit voltage control machine readable
instructions 124. The memory 122 additionally stores a
developer unit voltage look-up table 126, where data re-
lating to developer voltages to be used with different ones
of the developer units may be stored. The controller 118
may execute the instructions 124 to cause the printer
controller 118 to operate a printing system as described
herein.

[0034] Aspreviously mentioned, the electrical potential
between a developer unit and charged portions of the
PIP 102 has a direct relationship to the thickness of a
layer of toner developed on the PIP. Accordingly, as pre-
viously mentioned, even small variations in this thickness
may affect the optical density of a developed image, and
hence may adversely affect color accuracy.

OVERVIEW

[0035] Examples described herein are based on the
realization that a developer unit may be selectively op-
erated with a developer voltage that is different from a
base developer voltage. For example, operating a devel-
oper unit at a base developer voltage enables the devel-
oper unit to develop tonerimages having a thickness that
results in the toner image having 100% color density.
Furthermore, operating a developer unit at a variant de-
veloper voltage that is different to the base developer
voltage enables the developer unit to develop toner im-
ages that have a different thickness. If the variant devel-
oper voltage causes a developer unit to develop a toner
image that is thinner than that developed when using the
base developer voltage the resulting color density of the
developed toner image may be less than 100%. For ex-
ample, a variant developer voltage may be chosen such
that developed tonerimages have the same color density
as a corresponding light colored toner. For example, a
variant developer voltage may be chosen such that de-
veloped toner images have a color density that is 25%,
50%, 75%, or any suitable intermediate color density.
[0036] It should be noted, however, that with some
printing systemsitmay notbe possible to achieve arange
of different color densities by using a variant developer
voltage. For example, in some printing systems it may
be practical to operate a single variant developer voltage
to achieve a single lighter color density in the range of
about 45 to 75%. In other printing system, however, it
may be possible to operate multiple variant developer
voltages to achieve multiple lighter color densities. In one
example a variant developer voltage may be about 200V
higher or lower than a base developer voltage, although
in other examples the variant developer voltage may be
higher or lower. For example, in one example a variant
developer voltage may be in the range of about -250 to
-300 V.

[0037] Accordingly, this enables a single developer
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unit to develop toner images at multiple color densities.
This allows, forexample, a cyan developer unitto develop
cyan colored toner images and light cyan colored toner
images.

[0038] Inoneexample, the techniques described here-
in enable a 4 color CMYK printing system to operate as
a 6 color CcMmYK printing system.

[0039] Ifthe variant developer voltage causes a devel-
oper unit to develop a toner image that is thicker than
that developed when using the base developer voltage
the developed toner image may have increased opacity.
This may be particularly useful when using light colored
toners, such as white or yellow toner, for example when
printing on non-white media.

[0040] For ease of explanation, the term ‘base color’
is used herein to refer to a color of toner at 100% color
density thatis available in a printing system. Forexample,
in a printing system having cyan, magenta, yellow, and
black colored toners, these colors are referred to a 'base
colors’. The term ’variant color’ is used herein to refer to
a base color at less than 100% color density.

EXAMPLE OPERATION

[0041] Example operation of the printing system will
now be described, by way of example only, with reference
to the flow diagram of Figure 3.

[0042] At 302, the printer controller 118 obtains a color
separation to print. In one example the color separation
may be obtained from a raster image processor (RIP)
external to the printing system. In another example the
color separation may be generated by the printing system
by processing an obtained image to be printed. In one
example the obtained color separation may be one of a
set of color separations generated from an image to be
printed. Each color separation is associated with a color-
ed toner with which the color separation is to be printed.
[0043] In the present example, six color separations
are obtained corresponding to each of: cyan (C), light
cyan (c), magenta (M), light magenta (m), and black (K)
colors. In other examples a greater or lesser number of
color separations may be obtained. In the present exam-
ple, since the printing system has cyan, magenta, yellow,
and black toners available, these colors are referred to
as the base colors, whilst the light cyan and light magenta
colors, for which no toners are present in the printing
system, are referred to a variant colors.

[0044] Each color separation is represented as a mon-
ochrome raster image. Each color separation may rep-
resent halftone data. Each color separation may have
data associated therewith identifying which color toner
is to be used to print it. In one example the data may
identify a color, such as 'cyan’, light-cyan’, etc. Inanother
example the data may identify a base color and an as-
sociated color density, such as ’cyan 100%’, ‘cyan 50%’,
etc. In another example each color separation may be
identified by the order in which it is obtained, for example
if a set of color separations are obtained.
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[0045] At 304, the printer controller 118 determines
which one of the developer units in the printing system
is to be used to print an obtained color separation. How-
ever, since the printing system in the current example
comprises only CYM and K toners, any color separation
that is identified as being 'cyan’ (whether 'cyan’, ’light
cyan’,’50% cyan’, etc.) will be printed by the cyan develop
unit, and so on for the other color separations.

[0046] At 306, the printer controller 118 determines the
developer voltage to use with the determined developer
unit for each color separation. In one example, the printer
controller determines the developer voltages through use
of the developer unit voltage lookup table 126.

[0047] An example of a developer unit voltage lookup
table is shown in Figure 4. For each of the colors cyan,
light cyan, magenta, light magenta, yellow, and black, is
stored a corresponding developer unit voltage that is to
be used, with the appropriate developer unit, when gen-
erating toner images for each of the color separations.
The controller 118 may thus determine the appropriate
developer voltage to use for each color separation. It
should be noted that the voltages in the example lookup
tables are given by way of example only. For example,
the voltages may differ depending on numerous factors
that may include: the type of printing system used; the
type of toners used; and the charge on the photoconduc-
tor imaging plate.

[0048] A further example of a developer unit voltage
lookup table is shown in Figure 5. In this example, for
each of the colors a set of different color densities are
given, each with a corresponding developer voltage. For
example, to print a cyan color separation at 100% color
density a developer voltage of -465V is to be used, to
print a cyan color separation at 50% color density a de-
veloper voltage of -233V is to be used. The controller 118
may thus determine the appropriate developer voltage
to use for each color separation.

[0049] Inone example, the controller 118 may interpo-
late data stored in the lookup table 126 to determine a
developer voltage for any color density that is not spe-
cifically stored in the lookup table 126.

[0050] A further example of a developer unit voltage
lookup table is shown in Figure 6. In this example addi-
tional developer unit voltages are provided for printing
toner images that are to have enhanced opacity. As pre-
viously mentioned, this may be achieved by selecting a
developer voltage higher than a base developer voltage
used to generate a 100% color density toner image.
[0051] The developer voltages within the lookup table
126 may be determined during a periodic calibration pro-
cedure, as previously discussed. The number of entries
in the lookup table 126 may be varied to contain a greater
or lesser number of entries, depending on particular cir-
cumstances. For example, a smaller lookup table may
allow a smaller number of color calibration patches to be
printed.

[0052] In other examples, the controller 118 may not
include a developer voltage lookup table, but may deter-
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mine a variant developer voltage mathematically, for ex-
ample from a mathematical model defining the relation-
ship between developer voltage and corresponding color
density.

[0053] At 308 the controller 118 controls the printing
system to print each of the obtained color separations
using the determined developer unit voltages.

[0054] Referring now to Figure 7, there is shown a flow
diagram outlining an example method of determining
base and variant developer voltages according to one
example.

[0055] At 702, the printer controller 118 causes the
printing system 100 to print, using a selected developer
unit, a first set of color patches using different developer
voltages within the target base developer voltage range.
In one example 16 color patches are printed, each with
adifferent developer voltage, although in other examples
a greater or smaller number of color patches may be
printed.

[0056] At 704, the printer controller 118 causes the
printing system 100 to print, using the selected developer
unit, a second set of color patches using different devel-
opervoltages around a variant developer voltage, or with-
in a target variant developer voltage range. In one exam-
ple 16 color patches are printed, each with a different
developer voltage, although in other examples a greater
or smaller number of color patches may be printed.
[0057] At706, acolor patch thatbest matches the base
color of the selected developer unit is selected. In one
example this may be selected automatically in response
to colorimetric metric measurements of each color patch
having been obtained, for example from a spectropho-
tometer (not shown). In another example the color patch
may be selected manually, for example, by a printing
system user. The processor 118 then stores the devel-
oper voltage used to print the selected color patch as the
base developer voltage for a developer unit that was used
to print the color patches.

[0058] At 708, a color patch that best matches the de-
sired variant base color is selected. In one example this
may be selected automatically in response to colorimetric
metric measurements of each color patch having been
obtained, for example from a spectrophotometer (not
shown). In another example the color patch may be se-
lected manually, for example, by a printing system user.
The processor 118 then stores the developer voltage
used to print the selected variant color patch as the var-
iant developer voltage for the selected developer unit.
[0059] Although the techniques discussed above re-
late to so-called process colors, the techniques may also
be used for use with spot colors. For example, the lookup
table 126 may additionally include a developer voltage
to be used with a spot color developer unit to print a spot
color color separation at 100% color density. Additionally,
the lookup table 126 may additionally include a developer
voltage to be used with a spot color developer unit to
print a spot color color separation at any other suitable
color density, such as 25%, 50%, 75% or any suitable
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intermediate color density. As with the process colors,
use of a variant developer voltage is dependent on a
corresponding color separation being obtained.

[0060] As discussed earlier, using additional light
colors may be used to help reduce perceived graininess
of a printed image. However, graininess may be further
reduced when using light colors by using a larger spot
size. By spot size is meant the size of the smallest spot
of toner that is printable. In a LEP printing system, where
the writing unit comprises a laser, spot size may be in-
creased by increasing the electrical power supplied to
the laser, which causes an increase in the diameter of
the spot generated by the laser on the PIP.

[0061] In one example, in a HP Indigo 7000 digital
press the spot size was increased from about 35mm to
about 75mm. This was achieved by increasing the writing
head power from about 0.8 wJ/cm?2 to about 2.4 pJ/cm?2.
[0062] If using a larger spot size and lighter colored
toner, the halftoning techniques used to generate the cor-
responding color separation will need to take into account
the larger spot size.

[0063] It should be noted that the term ’image’ used
herein is intended to include any suitable printable con-
tent.

[0064] It will be appreciated that examples described
herein can be realized in the form of hardware, software
or a combination of hardware and software. Any such
software may be stored in the form of volatile or non-
volatile storage such as, for example, a storage device
like a ROM, whether erasable or rewritable or not, or in
the form of memory such as, for example, RAM, memory
chips, device or integrated circuits or on an optically or
magnetically readable medium such as, for example, a
CD, DVD, magnetic disk or magnetic tape. It will be ap-
preciated that the storage devices and storage media are
examples of machine-readable storage that are suitable
for storing a program or programs that, when executed,
implement examples described herein.

[0065] Various alternative embodiments may be en-
visaged within the scope of the present invention as de-
fined by the appended claims.

Claims
1. An electrostatic printer (100) comprising:

a photoconductor member (102);

an imaging unit (106) configured to generate a
latent electrostaticimage on the photoconductor
member (102);

an interface configured to receive a developer
unit (108) comprising a colored toner, the devel-
oper unit (108) configured to develop a colored
toner image on the photoconductor member
(102) using an associated base developer volt-
age; and

acontroller (118), wherein the electrostatic print-
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er is characterised in that the controller (118)
is configured to:

obtain image data comprising first color
separation data representing the colored
tonerand second color separation data rep-
resenting a variant color of the colored toner
having a different color density;

control the imaging unit (106) to generate
on the photoconductor member (102) a la-
tent electrostatic image corresponding to
the first color separation;

control the developer unit (108) to develop,
using a base developer voltage, a tonerim-
age on the photoconductor member (102);
control the imaging unit (106) to generate,
on the photoconductor member (102), a la-
tent electrostatic image corresponding to
the second color separation; and

control the developer unit (108) to develop,
using a variant developer voltage, a toner
image on the photoconductor member
(102), wherein the variant developer volt-
age is different to the base developer volt-
age.

The printer (100) of claim 1, wherein the variant de-
veloper voltage causes the printer (100) to print a
tonerimage that is thinner than a tonerimage printed
using the base developer voltage.

The printer (100) of claim 1, wherein the variant de-
veloper voltage causes the printer (100) to print a
tonerimage thatis thicker than a tonerimage printed
using the base developer voltage.

The printer (100) of claim 1, wherein the controller
(118) is configured to determine the base developer
voltage and the variant developer voltage for the de-
veloper unit (108) by performing a color calibration
process.

The printer (100) of claim 1, wherein the interface is
configured to receive a cyan developer unit (108)
and wherein the controller (118) is configured to ob-
tain image data representing a cyan color separation
and a light cyan color separation and to control the
printer (100) to print the cyan color separation with
the cyan developer unit (108) using a base developer
voltage, and to control the printer (100) to print the
light cyan color separation with the cyan developer
unit (108) using a variant developer voltage.

The printer (100) of claim 1, wherein the interface is
configured toreceive a magenta developer unit (108)
and wherein the controller (118) is configured to ob-
tain image data representing a magenta color sep-
aration and a light magenta color separation, and to
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10.

1.

control the printer (100) to print the magenta color
separation with the magenta developer unit (108)
using a base developer voltage, and to control the
printer (100) to print the light magenta color separa-
tion with the magenta developer unit (108) using a
variant developer voltage.

The printer (100) of claim 1, wherein the printer (100)
is a liquid electro-photographic (LEP) printer (100)
and wherein the toner is a liquid toner.

The printer (100) of claim 1, wherein the base devel-
oper voltage is in the region of about -450 to -500V
and wherein the variant developer voltage is in the
region of about -250 to -300V.

The printer (100) of claim 1, wherein the controller
(118) is configured to control the imaging unit (106)
to generate a latent electrostatic image on the pho-
toconductor member (102) corresponding to the sec-
ond color separation using a larger spot size than
when generating a latent electrostatic image corre-
sponding to the first color separation.

A method of operating an electrostatic printing sys-
tem (100) comprising a developer unit (108) to de-
velop a colored toner image on a photoconductor
member (102), the method characterised in that it
comprises:

obtaining image data comprising first color sep-
aration data representing the colored toner and
second color separation data representing a
variant of the colored toner having a different
color density;

generating on the photoconductor member
(102) alatent electrostatic image corresponding
to the first color separation;

developing, with the developer unit (108) using
a base developer voltage, a toner image on the
photoconductor member (102);

generating on the photoconductor member
(102) alatent electrostatic image corresponding
to the second color separation; and
developing, with the developer unit using a var-
iant developer voltage, a toner image on the
photoconductor member (102), wherein the var-
iant developer voltage is different to the base
developer voltage.

The method of claim 10, wherein the developer unit
(108) develops a tonerimage having a first thickness
when using the base developer voltage and devel-
ops a toner image having a different thickness when
using the variant develop voltage.
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Patentanspriiche

Elektrostatischer Drucker (100), der Folgendes um-
fasst:

ein Fotoleiterelement (102);

eine Abbildungseinheit (106), die dazu konfigu-
riert ist, ein latentes elektrostatisches Bild auf
dem Fotoleiterelement (102) zu erzeugen;
eine Schnittstelle, die dazu konfiguriert ist, eine
Entwicklereinheit (108) aufzunehmen, die einen
farbigen Toner umfasst, wobei die Entwickler-
einheit (108) dazu konfiguriert ist, ein farbiges
Tonerbild auf dem Fotoleiterelement (102) unter
Verwendung einer verknipften Basisentwick-
lerspannung zu entwickeln; und

eine Steuerung (118), wobei der elektrostati-
sche Drucker dadurch gekennzeichnetist,
dass die Steuerung (118) fiir Folgendes konfi-
guriert ist:

Erhalten von Bilddaten, die erste Farbtren-
nungsdaten, die denfarbigen Toner darstel-
len, und zweite Farbtrennungsdaten, die ei-
ne variante Farbe des farbigen Toners dar-
stellen, die eine unterschiedliche Farbdich-
te aufweist, umfassen;

Steuern der Abbildungseinheit (106), um
auf dem Fotoleiterelement (102) ein laten-
tes elektrostatisches Bild, das der ersten
Farbtrennung entspricht, zu erzeugen;
Steuern der Entwicklereinheit (108), um un-
ter Verwendung einer Basisentwickler-
spannung ein Tonerbild auf dem Fotoleiter-
element (102) zu entwickeln;

Steuern der Abbildungseinheit (106), um
auf dem Fotoleiterelement(102) ein laten-
tes elektrostatisches Bild, das der zweiten
Farbtrennung entspricht, zu erzeugen; und
Steuern der Entwicklereinheit (108), um un-
ter Verwendung einer varianten Entwickler-
spannung ein Tonerbild auf dem Fotoleiter-
element (102) zu entwickeln, wobei sich die
variante Entwicklerspannung von der Basi-
sentwicklerspannung unterscheidet.

Drucker (100) nach Anspruch 1, wobei die variante
Entwicklerspannung den Drucker (100) veranlasst,
ein Tonerbild zu drucken, das diinner ist als ein Ton-
erbild, das unter Verwendung der Basisentwickler-
spannung gedrucktwird.

Drucker (100) nach Anspruch 1, wobei die variante
Entwicklerspannung den Drucker (100) veranlasst,
ein Tonerbild zu drucken, das dicker ist als ein Ton-
erbild, das unter Verwendung der Basisentwickler-
spannung gedrucktwird.
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Drucker (100) nach Anspruch 1, wobei die Steue-
rung (118) dazu konfiguriert ist, die Basisentwickler-
spannung und die variante Entwicklerspannung fur
die Entwicklereinheit (108) durch Durchfiihren eines
Farbkalibrierungsprozesses zu bestimmen.

Drucker (100) nach Anspruch 1, wobei die Schnitt-
stelle dazu konfiguriert ist, eine Cyanentwicklerein-
heit (108) aufzunehmen, und wobei die Steuerung
(118) dazu konfiguriert ist, Bilddaten, die eine Cyan-
farbtrennung und eine Hellcyanfarbtrennung dar-
stellen, zu erhalten und den Drucker (100) zu steu-
em, die Cyanfarbtrennung mit der Cyanentwickler-
einheit (108) unter Verwendung einer Basisentwick-
lerspannung zu drucken, und den Drucker (100) zu
steuem, di e Hellcyanfarbtrennung mit der Cyanent-
wicklereinheit (108) unter Verwendung einer varian-
ten Entwicklerspannung zu drucken.

Drucker (100) nach Anspruch 1, wobei die Schnitt-
stelle dazu konfiguriert ist, eine Magentaentwickler-
einheit (108) aufzunehmen, und wobei die Steue-
rung (118) dazu konfiguriert ist, Bilddaten, die eine
Magentafarbtrennung und eine Hellmagentafarb-
trennung darstellen, zu erhalten und den Drucker
(100) zu steuern, die Magentafarbtrennung mit der
Magentaentwicklereinheit (108) unter Verwendung
einer Basisentwicklerspannung zu drucken, und den
Drucker (100) zu steuern, die Hellmagentafarbtren-
nung mit der Magentaentwicklereinheit (108) unter
Verwendung einer varianten Entwicklerspannung zu
drucken.

Drucker (100) nach Anspruch 1, wobei der Drucker
(100) ein flissigelektrofotographischer (LEP-) Dru-
cker (100) ist und wobei der Toner ein Flissigtoner
ist.

Drucker (100) nach Anspruch 1, wobei die Basisent-
wicklerspannung im Bereich von etwa -450 bis -500
V liegt und wobei die variante Entwicklerspannung
im Bereich von etwa -250 bis - 300 V liegt.

Drucker (100) nach Anspruch 1, wobei die Steue-
rung (118) dazu konfiguriert ist, die Abbildungsein-
heit (106) zu steuern, um ein latentes elektrostati-
sches Bild auf dem Fotoleiterelement (102), das der
zweiten Farbtrennung entspricht, unter Verwendung
einer groReren PunktgréRe als beim Erzeugen eines
latenten elektrostatischen Bildes, das der ersten
Farbtrennung entspricht, zu erzeugen.

Verfahren zum Betreiben eines elektrostatischen
Drucksystems (100), das eine Entwicklereinheit
(108) umfasst, um ein farbiges Tonerbild auf einem
Fotoleiterelement (102) zu entwickeln, wobei das
Verfahren dadurch gekennzeichnet ist, dass es
Folgendes umfasst:
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Erhalten von Bilddaten, die erste Farbtren-
nungsdaten, die den farbigen Toner darstellen,
und zweite Farbtrennungsdaten, die eine Vari-
ante des farbigen Toners darstellen, die eine un-
terschiedliche Farbdichte aufweist, umfassen;
Erzeugen eines latenten elektrostatischen Bil-
des, das derersten Farbtrennung entspricht, auf
dem Fotoleiterelement (102);

Entwickeln eines Tonerbildes auf dem Fotolei-
terelement (102) mit der Entwicklereinheit (108)
unter Verwendung einer Basisentwicklerspan-
nung;

Erzeugen eines latenten elektrostatischen Bil-
des, das der zweiten Farbtrennung entspricht,
auf dem Fotoleiterelement (102); und
Entwickeln eines Tonerbildes auf dem Fotolei-
terelement (102) mit der Entwicklereinheit unter
Verwendung einer varianten Entwicklerspan-
nung, wobei sich die variante Entwicklerspan-
nung von der Basisentwicklerspannung unter-
scheidet.

11. Verfahren nach Anspruch 10, wobei die Entwickler-

einheit (108) ein Tonerbild, das eine erste Dicke auf-
weist, entwickelt, wenn die Basisentwicklerspan-
nung verwendet wird, und ein Tonerbild, das eine
andere Dicke aufweist, entwickelt, wenn die variante
Entwicklungsspannung verwendet wird.

Revendications

Imprimante électrostatique (100) comprenant :

un élément photoconducteur (102) ;

une unité d’'imagerie (106) configurée pour pro-
duire une image électrostatique latente sur I'élé-
ment photoconducteur (102) ;

une interface configurée pour recevoir une unité
derévélateur (108) comprenant un toner coloré,
l'unité de révélateur (108) étant configurée pour
révéler une image a toner coloré sur I'élément
photoconducteur (102) a I'aide d’une tension de
révélateur de base associée ; et

un dispositif de commande (118), I'imprimante
électrostatique étant caractérisée en ce quele
dispositif de commande (118) est configuré
pour :

obtenir des données d’'image comprenant
des premieres données de séparation de
couleurs représentant le toner coloré et des
secondes données de séparation de cou-
leurs représentant une couleur de variante
du toner coloré ayant une densité de cou-
leur différente ;

commander l'unité d’imagerie (106) pour
produire, sur I'élément photoconducteur
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(102), une image électrostatique latente
correspondant a la premiere séparation de
couleurs ;

commander I'unité de révélateur (108) pour
révéler, a 'aide d’'une tension de révélateur
de base, une image révélée sur I'élément
photoconducteur (102) ;

commander l'unité d’imagerie (106) pour
produire, sur I'élément photoconducteur
(102), une image électrostatique latente
correspondant a la seconde séparation de
couleurs ; et

commander I'unité de révélateur (108) pour
révéler, a 'aide d’'une tension de révélateur
de variante, une image révélée sur I'élé-
ment photoconducteur (102), la tension de
révélateur de variante étant différente de la
tension de révélateur de base.

Imprimante (100) selon la revendication 1, dans la-
quelle la tension de révélateur de variante améne
'imprimante (100) a imprimer une image révélée qui
est plus mince qu’une image révélée imprimée a
I'aide de la tension de révélateur de base.

Imprimante (100) selon la revendication 1, dans la-
quelle la tension de révélateur de variante améne
'imprimante (100) a imprimer une image révélée qui
est plus épaisse qu’une image révélée imprimée a
I'aide de la tension de révélateur de base.

Imprimante (100) selon la revendication 1, dans la-
quelle le dispositif de commande (118) est configuré
pour déterminer la tension de révélateur de base et
la tension de révélateur de variante pour I'unité de
révélateur (108) en effectuant un processus d’éta-
lonnage des couleurs.

Imprimante (100) selon la revendication 1, dans la-
quelle I'interface est configurée pour recevoir une
unité de révélateur de cyan (108) et dans laquelle le
dispositif de commande (118) est configuré pour ob-
tenir des données d’'image représentant une sépa-
ration de couleurs cyan et une séparation de cou-
leurs cyan clair et pour commander I'imprimante
(100) afin d’imprimer la séparation de couleurs cyan
au moyen de l'unité de révélateur de cyan (108) a
I'aide d’une tension de révélateur de base, et pour
commander I'imprimante (100) de maniére a impri-
mer la séparation de couleurs cyan clair au moyen
de l'unité de révélateur de cyan (108) a I'aide d’'une
tension de révélateur de variante.

Imprimante (100) selon la revendication 1, dans la-
quelle Iinterface est configurée pour recevoir une
unité de révélateur de magenta (108) et dans laquel-
le le dispositif de commande (118) est configuré pour
obtenir des données d’'image représentant une sé-
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paration de couleurs magenta et une séparation de
couleurs magenta clair, et pour commander I'impri-
mante (100) afin d’imprimer la séparation de cou-
leurs magenta au moyen de I'unité de révélateur de
magenta (108) a I'aide d’'une tension de révélateur
de base, et pour commander I'imprimante (100) de
maniere a imprimer la séparation de couleurs ma-
genta clair au moyen de 'unité de révélateur de ma-
genta (108) a l'aide d’une tension de révélateur de
variante.

Imprimante (100) selon la revendication 1, dans la-
quelle 'imprimante (100) est une imprimante élec-
trophotographique liquide (LEP) (100) et dans la-
quelle le toner est un toner liquide.

Imprimante (100) selon la revendication 1, dans la-
quelle la tension de révélateur de base est dans la
région d’environ -450 a -500 V et dans laquelle la
tension de révélateur de variante est dans la région
d’environ -250 & -300 V.

Imprimante (100) selon la revendication 1, dans la-
quelle le dispositif de commande (118) est configuré
pour commander 'unité d'imagerie (106) afin de pro-
duire une image électrostatique latente sur I'élément
photoconducteur (102) correspondant a la seconde
séparation de couleurs a l'aide d’une taille du point
plus grande que lors de la production d’'une image
électrostatique latente correspondant a la premiere
séparation de couleurs.

Procédé de fonctionnement d’un systéme d’'impres-
sion électrostatique (100) comprenant une unité de
révélateur (108) pour révéler une image révélée co-
lorée sur un élément photoconducteur (102), le pro-
cédé étant caractérisé en ce qu’il comprend :

I'obtention de données d’image comprenantdes
premiéres données de séparation de couleurs
représentant le toner coloré et des secondes
données de séparation de couleurs représen-
tant une variante du toner coloré ayant une den-
sité de couleur différente ;

la production, sur I'élément photoconducteur
(102), d’une image électrostatique latente cor-
respondant a la premiére séparation de
couleurs ;

la révélation, au moyen de 'unité de révélateur
(108) al'aide d’une tension de révélateur de ba-
se, d'une image révélée sur I'élément photocon-
ducteur (102) ;

la production, sur I'élément photoconducteur
(102), d’une image électrostatique latente cor-
respondant a la seconde séparation de
couleurs ; et

la révélation, avec l'unité de révélateur a l'aide
d’une tension de révélateur de variante, d’'une
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10

image révélée sur I'élément photoconducteur
(102), la tension de révélateur de variante étant
différente de la tension de révélateur de base.

11. Procédé selon la revendication 10, dans lequel 'uni-

té de révélateur (108) révele une image révélée
ayant une premiére épaisseur lors de l'utilisation de
la tension de révélateur de base et révéle une image
révélée ayant une épaisseur différente lors de I'uti-
lisation de la tension de révélateur de variante.
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